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 Background 
 Over the past 20 years a virtual moribundity has descended 
on Paleolithic research in the region of the Persian Gulf. This 
predicament arose as a direct consequence of the reassess-
ment of Holger Kapel’s lithic ‘Group’ classifi cations in his 
‘Atlas of the Stone Age Cultures of Qatar’ (Kapel,  1967) by 
the French team working in Qatar during 1976–1978 (see 
Inizan,  1980) . Group A, which Kapel had tentatively assigned 
to the Paleolithic, was categorized by the French as Neolithic 
effectively curtailing Paleolithic research in the Persian Gulf 
region as the re-evaluation of Group A was seen by many to 
demonstrate a general absence of the Paleolithic in the entire 
region and furthermore, suggesting that any lithics found 
in the Gulf area would almost certainly not be Paleolithic. 
A view which was strengthened, certainly in the United Arab 
Emirates, following fi eld surveys in Sharjah Emirate by various 
French Archaeological Missions between 1984 and 1988 
(see Boucharlat et al.,  1984 ; Cauvin and Calley,  1984 ; Calley 
and Santoni,  1986 ; Millet,  1997) and further investigations 
between 1990 and 1992 (Briand et al.,  1992 ). The result of 
these investigations was the discovery of numerous prehistoric 
lithic assemblages. Briand and colleagues state in their 1992 
report, “We have already carried out a certain number of 
studies which show that the lithic industry in the area of 
Mleiha, as in all the Emirate of Sharjah, dates back to the 
sixth and fourth millennia, though in most cases it does not 
present a well-defi ned typology… Without going into detail, 
we may say that all the petrographic examples found among 
the tools whether from the interior or the from the coast of 
Sharjah, may be found near the sites…but, the fabrication of 
the tools which we know at Sharjah could have been carried 
out using raw materials from local outcrops”. They also add: 
“The fact that we fi nd in the Emirate of Sharjah all the petro-
graphic components encountered in the stone tools does not 
mean that all the lithic industry recorded locally comes auto-
matically from this emirate. It only means that men of the 
fi fth and fourth millennia could fi nd nearby all the materials 
necessary to [for] the debitage and to [for] their knapping. 
Inversely, even if imports from afar took place, they could 
not explain all the local lithic industry”. 
 So often, thorough investigations generated problematic 
data, and for the French researchers these were no exception 
as they concluded that the Sharjah Emirate lithic assemblages 
dated back to the fourth, fi fth and sixth millennia (thereby 
making them post-Paleolithic) although generally, in their 
words, the lithics “did not present a well defi ned typology”. 
Furthermore, (as noted above) “they could not explain all the 
local lithic industry”. 
 Negativity on this scale has a tendency to lose its impact 
over time as new techniques are developed and new ideas 
arise. For Julie Scott-Jackson and William Scott-Jackson it 
was the hypothesis of a ‘southern’ migration route of hunter-
gathers out of Africa via the Arabian peninsula to the Far 
East during the Middle Paleolithic (Petraglia and Alsharekh, 
 2003 ; Forster and Matsumura,  2005) that inspired initial 
investigations in the limestone areas of Sharjah Emirate (the 
main focus of attention) and in a small area of Ras al Khaimah 
(UAE) during 2006 and 2007 (Fig.  1 ). Karstic environments, 
such as limestone, have the potential to yield in-situ 
Paleolithic sites which may be found on the highest parts of 
ridges or hill-tops, retained in depressions or fi ssures. 
 The retention of these ancient sites on such high-levels 
is due to simultaneous geomorphological processes (both 
chemical and mechanical) operating on the limestone over 
geological time. The development of depressions and/or 
fi ssures is effected by the dissolution of the underlying limestone. 
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Surface weathering, often by the action of water, and 
aeolian processes, which include erosion, transport and 
deposition of materials by wind, contribute to the Paleolithic 
assemblage becoming incorporated into the infi lling deposits. 
Later perhaps , the assemblage could be exposed once again 
by defl ation. On some sites with multiple occupations 
these processes can lead to the creation of palimpsests. 
 The integrity of Paleolithic surface-scatters on high-
level sites is therefore, somewhat different to many found at 
low-levels. For although these high-level scatters may rep-
resent different occupations over time (palimpsests), they 
are not in a derived context. They are, in a geomorphologi-
cal sense, essentially in-situ, that is to say, they are clearly 
places where Paleolithic people made these stone-tools. 
This in-situ category is not the same however, as the archae-
ological defi nition of ‘primary context’; a situation where it 
can be proved conclusively that the artifact/fi nds were in 
the same position when found, as they were when they were 
originally deposited by Paleolithic people on Paleolithic 
landsurfaces. Worldwide, very few Paleolithic sites indeed 
are in this category. 
 The use of the geomorphological in-situ defi nition here 
therefore, acknowledges that taphonomic changes could 
have occurred to the surface of the site by a variety of pro-
cesses. Defl ation for example, and perhaps also the move-
ments of artifacts horizontally (due to wind and fl ows); 
vertical movement when sedimentation in arid environments 
may not occur and bioturbation and anthropomorphic activi-
ties. Also the loss of part or all of a high-level in-situ 
Paleolithic site is the result of slope destabilization by ero-
sional processes whereby materials are removed from the 
sides of the hills and ridges. Over time, the highest areas 
of these hills and ridges change shape and are reduced in 
size (for a detailed discussion see Scott-Jackson,  2000 ; 
Scott-Jackson et al.,  2007,  2008) . 
 The result of the 2006 and 2007 fi eldwork in the UAE was 
the new discovery of many well delineated Paleolithic surface-
sites at high-levels on the limestone ridges that have outcrop-
 Fig. 1  Topographic map showing the 
relationship between the location of newly 
discovered Upper Pleistocene manufacturing 
sites in Sharjah Emirate, UAE and the 
proposed southern route out of Africa (after 
Forster and Matsumura,  2005) 
 Fig. 2  Comparable topographic locations of 
the newly discovered sites in Sharjah and Ras 
al Khaimah Emirates (UAE) 
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ping seams of red chert. These limestone ridges fl ank the western 
anticlines of the Hajar Mountains in Sharjah and Ras al Khaimah 
(ridges such as these extend through the UAE and south into 
Oman). For Paleolithic people these ridge-top sites were ideal loca-
tions for the manufacture of stone-tools from the readily avail-
able seams of good knappable red chert and to observe the 
movements of animals and perhaps other hunters in the wadis 
below (similar topographic locations of Middle Paleolithic sites 
have been recorded for other areas of the Arabian peninsula 
(e.g., Smith,  1977 ; Amirkhanov,  1994 ; Rose,  2004 ; Alsharekh, 
 2006) ). The distribution pattern of these Paleolithic sites (Fig.  2 ) 
supports the ‘southern’ route hypothesis but it is also conceiv-
able that the sites represents evidence of other patterns of migra-
tion including that of Paleolithic people coming back into the 
Arabian peninsula from all points east. 
 The 2006–2007 Field Investigations: Sites 
and Artifacts 
 The number and size of the Paleolithic assemblages at the 
various sites in UAE during the 2006 and 2007 fi eld investi-
gations exceeded all our expectations. To maintain site integ-
rity many artifaces were examined at the various sites and 
the general size of assemblages observed and noted (very 
few artifacts, therefore, were removed from the sites for 
essential off-site examination). It is therefore judicious to 
stress that the tools and debitage considered here are but a 
very small percentage indeed of the total of Paleolithic arti-
facts which make up the various assemblages. To minimize 
confusion in the discussions which now follow, sites in the 
Fili area of Sharjah are annotated thus (F). Also, (06) and 
(07) annotate the year in which the site was discovered. The 
total number of sites discovered by the end of 2007 were:
 1.  Four in-situ high-level sites: ES(F)06A; ES(F)06D; 
ES(F)07F; ES07S14 .
 2.  One eroded high-level site: ES07S15 .
 3.  Nine discrete lithic scatters (found at lower levels): 
ES(F)06B; ES(F)06C; ES(F)07E; ES07S10; ES07S11; 
ES07S13; ES07S16; ES07S18; ERM07A .
 All the lithic assemblages are made of red chert, generally 
they have a dark reddish brown patina (Munsell color 2.5 yr 
3/4) or strong brown patina (Munsell color 7.5 yr 5/6). When 
newly fractured, the chert is a light reddish-yellow color 
(Munsell color 7.5 yr 7/6). Although the patinated and unpa-
tinated chert both have a Munsell color  Hue 7.5 and  Chroma 
6, it is important to note that the Munsell color  Values of 5 
and 7 are very different indeed. 
 The sites and associated lithic assemblages are now dis-
cussed in order of discovery and topographical/ geographical 
relationships. 
 Field Investigations in 2006 
 Site ES(F)06A 
 This prolifi c in-situ stone-tool manufacturing site (in the Fili 
area of Sharjah) is on the highest part of the limestone ridge 
at ~279 m above mean sea-level (AMSL). The ridge has been 
subject to a certain amount of slope erosion, attested to by 
extensive lithic scatters on the steep sides (Fig.  3 ). From this 
site there are long views (to a distance of ~10 km) across the 
Al Madam plain to the west, the foothills of the Hajar moun-
tains in the east and into the wadis below. All the lithics are 
made from the outcropping seams of red chert. 
 Site ES(F)06B 
 At ~263 m AMSL, this is a discrete lithic scatter (made from 
red chert) on a lower terrace to the east of ES(F)06A. 
 Site ES(F)06C 
 At ~264 m AMSL, this is a discrete lithic scatter (made from 
red chert) on a lower terrace to the east of ES(F)06A. 
 Field Investigations in 2007 
 Site ES(F)06D 
 Discovered in 2006 and investigated in 2007 this site is at 
~276 m AMSL on a prominent hilltop that has steep sides. It 
is situated on the same ridge as ES(F)06A but ~100 m to the 
 Fig. 3  Site ESF06A and surrounding area 
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west and separated by a low eroded section of the ridge 
(Fig.  4 ). The site per se covers an area of ~8 m × 5 m which 
is composed of large red chert boulders that outcrop from a 
sandy silt deposit. Numerous lithics made from red chert litter 
the surface of this high-level site and on the slopes directly 
below. As the site is on the same ridge as ES(F)06A there are 
similar long views to the west across the Al Madam plain (to 
a distance of ~10 km), the foothills of the Hajar mountains in 
the east and into the wadis below. 
 Site ES(F)07E 
 This distinctive glossy dark red-brown lithic scatter was 
observed on a low wadi terrace at ~249 m AMSL. In this area 
the wadi is ~1 km wide with a narrow incised channel winding 
through it. The lithics were in a discrete concentration on the 
southeast side of the channel. This wadi terrace site is ~267 m 
to the northwest of the high-level site ES(F)06A. 
 Site ES(F)07F and ‘Gabbro Hill’ 
 Situated on a rocky outcrop at ~252 m AMSL above a small 
cave (Fig.  5 ), the site is so positioned to overlook a large 
wadi immediately to the south and smaller wadis to the east 
and west. The assemblage from this site is characterized by 
blades and blade cores made of red chert. Chert outcrops in 
the immediate vicinity show possible signs of large fl akes 
being removed for the manufacture of stone-tools. The site is 
~300 m to the southeast of ES(F)06A and on the lower slopes 
of the large rounded foothill, which runs north–south (orthog-
onal to the ES(F)06A ridge). 
 To the north, ‘Gabbro’ hill rises to ~279 m AMSL and is 
covered with a black gabbro boulder train. Amongst the boul-
ders, occasional chert lithics were observed, but no sign of chert 
raw material, this scatter is ~200 m to the north of ES(F)07F. 
 Site ES07S10 
 Lithic scatters made of chert were found in a derived context 
at various locations on rounded hills (height range 230–250 m 
AMSL) north of Fili, ~2 km northwest of ES(F)06A. 
 Site ES07S11 
 Lithic scatters made of chert were found at ~252 m AMSL 
on a low rounded hill, ~8 km north of ES(F)06A. These lithics 
are on heavily eroded slopes and not in-situ. 
 Site ES07S13 
 An extensive lithic scatter made of chert was found at a height of 
~240 m AMSL on a low rounded hill, ~2 km northeast of ES0711. 
These lithics are on heavily eroded slopes and not in-situ . 
 Fig. 4  Sites in the locale of ESF06A and 
ESF06D 
 Fig. 5  ESF07F site area and small cave 
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 Site ES07S14 
 This prolifi c site, which appears to be an in-situ manufac-
turing site, is centred on a small plateau on the top of a 
limestone ridge at ~238 m AMSL. Just below the site there 
is an outcrop of good quality chert. The lithics observed 
here were mainly large fl akes made from chert; there was 
also a small gabbro boulder (~25 cm in diameter) that 
exhibited wear consistent with use as a hammer stone. 
There is no source of gabbro on the hill or in the immediate 
vicinity. Slope erosion has resulted in extensive lithic scat-
ters on the slopes and on the track at the base of the hill. 
This site has similarities to ES(F)06A and ES(F)06D, both 
of which are ~9.2 km to the SSW. The site is ~370 m to the 
north of ES07S13. 
 Site ES07S15 
 Once at a height of at least 256 m AMSL, this heavily eroded 
hill top is now a narrow ridge (~2 m maximum) made up of 
chert boulders with very little deposit. No lithics were seen 
on the ridge but the slopes directly below the ridge are cov-
ered with an enormous number of chert lithics which are 
clearly derived directly from the ridge above. The site over-
looks a major wadi to the east; also there are long views to 
the south and east. The site is ~14 km north of ES(F)06A. 
 Site ES07S16 
 A chert lithic scatter was found at a height of ~242 m AMSL 
on a low rounded hill adjacent to, and south of, the ES07S15 
hill and ~14 km north of ES(F)06A and ES(F)06D. 
 Site ES07S18 
 A discrete chert lithic scatter was found at a height of ~227 m 
AMSL on a rounded hill. The site is just south of the Sharjah/
Fujairah border and ~20 km NNE of ES(F)06A. 
 Site ERM07A 
 In the south of Ras al Khaimah, UAE, a discrete chert lithic 
assemblage was found at a height of ~213 m AMSL on a 
rounded hill with red chert outcrops. Chert lithics also litter 
the heavily eroded sides of this isolated hill. Destruction of 
the site has been exacerbated by military activity. This site, 
like those in Sharjah is situated on the western foothills of 
the Hajar Mountains. To the west of the site there are long 
views over the desert and to the south across a gravel plain. 
This site is directly N of site ES07S18 and ~40 km NNE of 
ES(F)06A. 
 The Lithic Assemblages: Sampling 
and Analysis 
 Nine lithic assemblages are included in this analysis, total-
ling 421 chipped stone artifacts. Only sites with sample 
sizes of greater than ten were examined. Because of the 
sheer density of the surface scatters from which the mate-
rial was collected, there was an effort to select technologi-
cally and typologically diagnostic pieces in the fi eld (e.g., 
Levallois debitage, retouched tools, bifacial elements, fac-
eted platforms, prepared cores). Therefore, the assem-
blages represent deliberately skewed samples of artifacts 
with recognizable features, by no means a true representa-
tion of the full scope of chipped stone pieces found at each 
fi ndspot (hence, tools comprise nearly 40% of the total 
assemblage). 
 Given that these are surface sites lacking stratigraphic 
context, we must assume that the lithic collections are 
palimpsests, deposited over the course of multiple occupa-
tional phases. Despite the inherent limitations posed by 
skewed samples and mixed industries, the data from these 
assemblages are useful for describing the variety of lithic 
technologies present throughout the region. While their 
nature as surface sites precludes any absolute or relative 
chronological attribution, it is still possible to note the 
range of technological features observed at each locality. 
Specifi c counts of artifact class (Table  1 ), blank type 
(Table  2 ), platform morphology (Table  3 ), dorsal scar pat-
terns (Table  4 ), core types (Table  5 ), and tool types 
(Table  6 ) are presented and synthesized in a list of signifi -
cant techno-typological features present within each 
assemblage (Table  7 ). 
 General Observations 
 Most of the artifacts were struck from chert slabs/nodules 
that outcrop in numerous seams found throughout the lime-
stone foothills of the western Hajar Mountains. The material 
ranges in colour from dark maroon to red, and from fi ne to 
course-grained in texture. The artifacts are coated by a variably 
thick veneer of patina and/or desert varnish. Most of the 
knapped edges are relatively sharp, showing only some degree 
of aeolian abrasion but no rounding from fl uvial activity. 
 Table 1  Artifact class 
 Artifact class  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n (%)  A  A–C  D  E  F  S10  S14  S15  Hill 
 Debitage  26 (34.7)  48 (47.5)  9 (36.0)  20 (35.7)  35 (58.3)  23 (51.1)  6 (33.3)  2 (18.2)  4 (23.5) 
 Cores  2 (2.7)  3 (2.9)  2 (8.0)  15 (26.8)  10 (16.7)  2 (4.4)  3 (16.7)  3 (27.3)  6 (35.3) 
 Tools  46 (61.3)  50 (49.5)  9 (36.0)  5 (8.9)  12 (20.3)  18 (40.0)  7 (38.9)  4 (36.4)  6 (35.3) 
 Chips  –  –  –  11 (19.6)  –  –  –  1 (9.1)  1 (5.9) 
 Chunks  1 (1.3)  –  5 (20.0)  5 (8.9)  3 (5.0)  2 (4.4)  2 (11.1)  1 (9.1)  – 
 Total  75  101  25  56  60  45  18  11  17 
 Table 2  Blank type 
 Blank type  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n (%)  A  A–C  D  E  F  S10  S14  S15  Hill 
 Flakes  46 (76.7)  58 (67.4)  10 (71.4)  11 (45.8)  20 (46.5)  29(85.3)  8 (80.0)  2 (50.0)  5 (71.4) 
 Regular  33  42  8  10  13  22  7  2  4 
 Cortical  6  4  1  1  4  4  –  –  1 
 Debordant  2  1  –  –  –  –  –  –  – 
 Levallois  5  11  1  –  3  3  1  –  – 
 Blades  6 (10.0)  22 (25.6)  1 (7.1)  9 (37.5)  22 (51.2)  3 (8.9)  1 (1.0)  2 (50.0)  1 (14.3) 
 Regular  5  16  1  9  21  1  –  2  1 
 Ccortical  –  2  –  –  –  –  –  –  – 
 Debordant  1  3  –  –  –  2  –  –  – 
 Bladelets  –  1  –  –  1  –  –  –  – 
 Other  8 (13.3)  6 (7.0)  3 (21.4)  4 (16.7)  1 (2.3)  2 (5.9)  1 (1.0)  0 (0.0)  1 (14.3) 
 Kombewa  –  1  1  –  –  –  –  –  – 
 Biface thinning  3  3  2  3  1  –  1  –  1 
 Core trimming  5  2  –  1  –  2  –  –  – 
 Total  60  86  14  24  43  34  10  4  7 
 Table 3  Platform type 
 Platform type  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n (%)  A  A–C  D  E  F  S10  S14  S15  Hill 
 Unmodifi ed  24 (57.1)  51 (63.8)  6 (50.0)  10 (55.6)  25 (75.8)  16 (59.3)  6 (100.0)  4 (100.0)  5 (71.4) 
 Straight  20  33  4  9  23  10  6  2  4 
 Cortical straight  3  16  1  1  2  4  –  1  1 
 Cortical curved  1  2  1  –  –  2  –  1  – 
 Modifi ed  18 (42.3)  29 (36.3)  6 (50.0)  8 (44.4)  8 (24.2)  11 (40.7)  0 (0.0)  0 (0.0)  2 (28.6) 
 Dihedral  4  5  2  2  3  1  –  –  1 
 Dihedral ½ cortex  –  1  –  2  –  2  –  –  – 
 Faceted straight  8  16  2  4  3  3  –  –  – 
 Faceted curved  6  6  2  –  2  3  –  –  1 
 Transverse  –  –  –  –  –  2  –  –  – 
 Chapeau de gendarme  –  1  –  –  –  –  –  –  – 
 Total  42  80  12  18  33  27  6  4  7 
 Table 4  Dorsal scar pattern 
 Scar pattern  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n (%)  A  A–C  D  E  F  S10  S14  S15  Hill 
 Unidirectional  9 (18.4)  15 (18.8)  1 (10.0)  4 (17.4)  7 (18.4)  9 (30.0)  1 (11.1)  1 (25.0)  1 (16.7) 
 Unidirectional – crossed  18 (36.7)  19 (23.8)  5 (50.0)  10 (43.5)  10 (26.3)  10 (33.3)  2 (22.2)  –  2 (33.3) 
 Unidirectional – parallel  5 (10.2)  17 (21.3)  1 (10.0)  5 (21.7)  12 (31.6)  2 (6.7)  –  3 (75.0)  1 (16.7) 
 Convergent  3 (6.1)  20 (25.0)  1 (10.0)  –  5 (13.2)  1 (3.3)  2 (22.2)  –  – 
 Bidirectional  4 (8.2)  –  –  –  1 (2.6)  –  –  –  – 
 Radial  9 (18.4)  5 (6.3)  2 (20.0)  1 (4.3)  3 (7.9)  6 (20.0)  4 (44.4)  –  1 (16.7) 
 Transverse  –  2 (2.5)  –  1 (4.3)  –  –  –  –  1 (16.7) 
 Crested  –  –  –  1 (4.3)  –  1 (3.3)  –  –  – 
 Transverse – crested  1 (2.0)  2 (2.5)  –  1 (4.3)  –  1 (3.3)  –  –  – 
 Total  49  80  10  23  38  30  9  4  6 
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 Table 5  Core type 
 Core type  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n  A  A–C  D  E  F  S10  S14  S15  Hill 
 Simple unidirectional  1  –  5  8  –  –  1  2  2 
 90°  1  1  1  1  1  –  –  –  1 
 Globular  –  –  –  –  –  –  –  –  1 
 Kombewa  –  1  –  –  –  –  –  –  – 
 Discoid  –  –  1  –  2  –  –  –  1 
 Levallois, radial  –  –  1  1  –  1  2  –  – 
 Levallois, lateral  –  –  –  –  1  –  –  –  1 
 Levallois, distal  –  –  –  –  –  –  –  1  – 
 Levallois, unidirectional  –  –  –  4  –  1  –  –  – 
 Total  2  2  8  14  4  2  3  3  6 
 Table 6  Tool type 
 Tool type  ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 n (%)  A  A–C  D  E  F  S10  S14  S15  Hill 
 Sidescrapers  9 (19.6)  9 (18.4)  1 (11.1)  0 (0.0)  3 (25.0)  2 (11.1)  0 (0.0)  0 (0.0)  2 (33.3) 
 Simple  5  4  –  –  3  –  –  –  – 
 Bilateral  2  –  –  –  –  1  –  –  – 
 Backed  1  2  –  –  –  –  –  –  2 
 Bifacial  –  2  1  –  –  –  –  –  – 
 Dejete  1  1  –  –  –  1  –  –  – 
 Endscrapers  6 (13.0)  3 (6.1)  1 (11.1)  1 (20.0)  1 (8.3)  1 (5.6)  0 (0.0)  0 (0.0)  1 (16.7) 
 Simple  2  1  –  –  –  –  –  –  – 
 Transverse  1  –  –  –  –  1  –  –  – 
 Ogival  1  1  –  –  –  –  –  –  – 
 Nosed  1  1  1  –  1  –  –  –  – 
 Thumbnail  1  –  –  1  –  –  –  –  1 
 Small bifaces  4 (9.7)  7 (14.3)  3 (33.3)  0 (0.0)  3 (25.0)  3 (16.7)  2 (28.6)  1 (25.0)  1 (16.7) 
 Foliate  1  4  1  –  –  1  –  –  – 
 Limande  –  1  –  –  –  2  1  –  1 
 Partially-retouched  1  1  –  –  1  –  –  –  – 
 Misc fragment  2  1  2  –  2  –  1  1  – 
 Heavy duty tools  13 (28.3)  17 (34.5)  1 (11.1)  1 (20.0)  3 (25.0)  9 (50.0)  0 (0.0)  2 (50.0)  2 (33.3) 
 Handaxe  –  –  –  1  –  –  –  1  – 
 Backed knife  8  13  1  –  2  5  –  1  1 
 Chopper  3  2  –  –  1  2  –  –  1 
 Backed biface  2  1  –  –  –  2  –  –  – 
 Cleaver  –  1  –  –  –  –  –  –  – 
 Other  14 (30.4)  13 (26.5)  3 (33.3)  3 (60.0)  2 (16.7)  3 (16.7)  5 (71.4)  1 (25.0)  0 (0.0) 
 Retouched fl ake  4  5  1  1  –  2  1  –  – 
 Retouched blade  –  1  –  –  –  1  1  –  – 
 Notch  1  2  –  –  –  –  1  –  – 
 Denticulate  3  2  –  –  1  –  1  –  – 
 Truncation  1  2  –  1  –  –  1  1  – 
 Perforator  5  1  1  1  1  –  –  –  – 
 Burin  –  –  1  –  –  –  –  –  – 
 Total  46  49  9  5  12  18  7  4  6 
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 There are several indicators that the primary means of blank 
removal was via hard hammer percussion. Most of the debitage, 
including blades and éclat de taille,1 exhibit large striking 
platforms and prominent bulbs of percussion. Furthermore, 
few pieces are lipped and striking platforms tend to be quite 
large in relation to blank proportions, indicated by relative 
platform size (blank area divided by platform area). 
 While the sites exhibit a range of variability, there are 
technologically diagnostic features shared among every 
assemblage that allow for vague chronological attributions 
bracketed between the late Lower Paleolithic and early Upper 
Paleolithic. These common features include faceted plat-
forms, Levallois 2 cores and fl akes (Fig.  6 ), bifacial tool pro-
duction (Figs.  7 – 9 ), and simple, unidirectional, hard hammer 
blades (Fig.  10q ). Bifacial tools produced by façonnage 
reduction range from large handaxes (Fig.  9 ) to small, thin, 
leaf-shaped [Khasfi an] points (Fig.  7g–j ). Levallois cores 
exhibit both radial and unidirectional-convergent methods 
of convexity maintenance. In a few cases, the frequency of 
blade-proportionate blanks reaches over 50%. 
 Based on the combination of various features recorded at 
each fi ndspot, the assemblages have been organized into four 
different groups: A1, A2, A3, and B1. These categories repre-
sent arbitrarily defi ned units that should  not be considered true 
lithic industries. They are useful for articulating the range of 
technologies distributed across the landscape, but not for 
defi ning discrete analytical units. The samples from ES07S11to 
S18 were too small to be included in these groupings. 
 Group A1 (ES(F)06D, ES07S10, ES07S14, 
ERM07A, Gabbro Hill) 
 Group A1 is most notably characterized by faceted strik-
ing platforms, which are found on over 30% of all blanks 
(Table  3 ). Radial forms of core reduction appear to be the 
most prominent strategy (Fig.  10o–p, r–s ), indicated by 
the relatively high frequencies of Levallois cores with 
centripetally prepared working surfaces, discoids, and 
debitage bearing radial scar patterns (Table  4 ). Tools from 
these sites include scrapers (both sidescrapers and end-
scrapers) often showing heavy, invasive retouch on thick, 
fl at blanks. There are diminutive bifacial tools classifi ed 
as foliates and limandes (Fig.  7 ), as well as partially 
retouched points (Fig.  6b , Table  6 ). Heavy duty tools such 
as backed knives, choppers, and backed bifaces are also 
present. Many of these tool types belong to a continuum 
ranging from bilateral convergent sidescrapers to partially 
retouched points, and from backed sidescrapers to backed 
bifaces (Fig.  8 ). 
 Group A2 (ES(F)06A, ES(F)06B, ES(F)06C) 
 This group exhibits the basic features shared among all 
A-group assemblages; that is, faceted striking platforms 
(Table  3 ), Levallois reduction strategies (Table  6 ), sidescrap-
ers with invasive retouch, and small bifacial points (Table  6 ). 
What distinguishes A2 is the predominance of unidirectional-
convergent scar patterns resulting from the production of 
Levallois points (Fig.  6a, c , Table  4 ), the high percentage of 
blade-proportionate blanks (Table  2 ), and, in one case, a 
 
1 This term refers to an analytical unit that specifi cally describes shaping 
fl akes produced during bifacial reduction. 
 
2 For the purposes of this paper, our defi nition of Levallois is sensu stricto: 
faceted striking platforms, fl at longitudinal profi le, and a preferentially 
prepared working surface to establish and maintain convexity. 
 Table 7  Techno-typological indicators 
 ERM07  ESF06  ESF06  ESF06  ESF06  ESF07  ESF07  ESF07  Gabbro 
 A  A–C  D  E  F  S10  S14  S15  Hill 
 Technological features 
 High blade frequency  +  ++  +  ++  +++  +  +  +  + 
 Edge preparation  +  +  +++ 
 Core maintenance  ++  +  +  + 
 Bidirectional scars  ++  + 
 Platform faceting  ++  ++  ++  +  +  ++  +  + 
 Levallois, radial  ++  +  ++  +  +  +  +  + 
 Levallois, unipolar  +  ++ 
 Kombewa   +  + 
 Biface thinning  +  +  +  ++  +  +  + 
 Typological features 
 Handaxes  +  + 
 Points and foliates +  ++  +  ++  ++  +  +  + 
 Sidescrapers  ++  ++  +  ++  +  ++ 
 Endscrapers  ++  +  +  +  +  +  + 
 Group  A1  A2  A1  A3  B1  A1  A1?  A3?  A1? 
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chapeau de gendarme striking platform (Table  3 ). The presence 
of a unipolar Levallois method may explain the high fre-
quency of blade-proportionate pieces, which are merely the 
byproducts of convexity maintenance and not related to a 
true, prismatic blade industry. 
 Group A3 (ES(F)06E, ES07S15) 
 Group A3 exhibits a core reduction strategy resembling the 
A1 assemblages – radially prepared Levallois cores with 
platform faceting (Table  5 ). Differentiating the two different 
groups of assemblages is the additional component in A3 of 
large, fl at bifacial handaxes (Fig.  9 ) with trimmed or 
untrimmed butts (Table  6 ), as well as the higher frequency of 
biface thinning fl akes and blade-proportionate debitage 
(Table  2 ). It is unclear whether the handaxes are associated 
with the radial Levallois pieces, blades, neither, or both. 
 Group B1 (ES(F)06F) 
 Group B1 has been given a separate letter designation to 
signify that it is the most distinct of all groups. Unlike the 
other assemblages, modifi ed striking platforms are below 
25% (Table  3 ), while blade-proportionate pieces comprise 
over 50% of the debitage (Table  2 ). There are a few indica-
tions that Levallois technology is still present within the 
 Fig. 6  Levallois blanks (a: ESF07S19, e: 
ESF06C); retouched/partially-retouched 
points (b: ESF06S27, d: ESF06D); Unipolar 
Levallois cores (c: ESF07MAR, f: 
ESF07wadi) 
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assemblage; however, the frequency is signifi cantly less 
than at all other findspots. In contrast, the most prevalent 
mode of reduction is the removal of simple, unidirec-
tional, blade-proportionate blanks from volumetric cores 
(Fig.  10q ). Also distinguishing Group B1 is the frequency 
of edge preparation,3 which, at 38%, is nearly double that 
of other sites. There are only 12 tools in this group 
(Table  6 ), so it is difficult to make any meaningful obser-
vations regarding typology. One noteworthy characteristic 
is the absence of bifacial pieces; neither foliates, limandes, 
nor handaxes were found. Only one biface thinning flake 
was recorded, also indicating that there was minimal 
manufacture of such tools. 
 Regional Context 
 Since the assemblages described above were all collected 
from surface contexts, the following observations must be 
considered tentative. Taking into account the prevalence of 
faceted striking platforms, Levallois cores, retouched points, 
bifacial pieces, blades, handaxes, and discoids, the artifacts 
recovered in this collection can be attributed to several 
 Fig. 7  Foliates (g: ESF07green, h: ESF06A, 
i: ESF06A, j: ESF06A) 
3 
 Edge preparation is indicated by grinding/abrasion at the interface 
between the dorsal face and the striking platform. This method of 
abrading the core is used to remove brittle overhanging bits along the 
edge, which allows for more accurate removal of fl akes or blades. 
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different phases between the late Lower Paleolithic and the 
early Upper Paleolithic. If the artifacts reported within Group 
A3 are indeed coeval, then it is likely this is the oldest group 
of assemblages. The same suite of technological and typo-
logical features observed within Group A3 – unipolar hard 
hammer blade cores, centripetal Levallois reduction, dis-
coids and lanceolate bifacial handaxes – was recorded at the 
Wadi Qilfah 1–4 complex (Rose  2006,  2007) and other sur-
face sites throughout central Oman (Jagher,  2009) , suggest-
ing affi nities to the as yet undated Sibakhan Industry of 
southern Arabia (Rose,  2006) . Given the evidence for mul-
tiple pluvial episodes during MIS 6 (Parker and Rose,  2008) , 
it would not be surprising to discover hominin occupations 
associated with these wet periods. 
 Bifacial handaxe production accompanied by radial 
Levallois technique also commonly occurs in the late Middle 
Pleistocene of both East Africa (e.g., Leakey et al.,  1969 ; 
McBrearty,  2001 ; Van Peer et al., 2003 ; Tryon,  2006) and the 
Near East (Hours et al.,  1973 ; Jelinek,  1990 ; Copeland, 
 2000) . Less than 50 km away, a similar assemblage consist-
ing of handaxes, foliates, radial cores, and blades was dis-
covered at Jebel Faya Rockshelter, level C, with OSL dates 
indicating an age >85 ka (Uerpmann et al.,  2007 ). 
Assemblages bearing a similar suite of technologies were 
also discovered in Dawadmi (Whalen et al., 1984 ) and Wadi 
Fatimah (Whalen et al., 1988) in central Saudi Arabia. Albeit 
problematic, U-series dates were obtained from calcium car-
bonate concretions on chipped stone artifacts found at these 
sites, placing them potentially as far back as 250 ka. 
 There is very little to discern Groups A1 and A2 from one 
another, the primary feature being radial (A1) versus conver-
gent (A2) Levallois methods. In both cases, prepared core 
reduction is accompanied by the manufacture of bifacial foli-
ates. These variable Levallois modalities are reminiscent of 
the Levantine Middle Paleolithic (Jelinek,  1992 ; Monigal, 
 2002) , which is comprised of Levallois points (both short 
and elongated), as well as centripetal Levallois fl akes. One 
specimen from ES(F)06A (A2) with unidirectional-conver-
gent scars exhibited a classic ‘chapeau de gendarme’ striking 
platform, further suggesting a Middle Paleolithic attribution. 
However, it should be pointed out that bifaces are completely 
absent from Levantine MP assemblages; as such, this clearly 
distinguishes the Arabian MP. On the other hand, the repeated 
co-occurrence at these fi ndspots of prepared core technolo-
gies with diminutive bifacial foliates is the hallmark of East 
African MSA assemblages (e.g., Wendorf and Schild,  1974 ; 
Pleurdeau,  2005) . Given its position bridging East Africa 
and the Near East, shared elements from both adjacent 
regions is expected within the archaeological record and is a 
 Fig. 9  Large biface (n: ESF07S15) 
 Fig. 8  Backed bifaces (k: ERG07A18, l: ESF07S44, m: ESF06a) 
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pattern also noted from “Upper Paleolithic” sites in South 
Arabia (Rose and Usik,  2009) . 
 Based solely on technological indicators, Group B1 
appears to be the most recent, which is apparent in the high 
percentage of blade-proportionate blanks as well straight, 
unmodifi ed striking platforms. Although lacking tools, this 
particular form of hard hammer blade blank production 
resembles similar leptolithic (sensu Piette,  1880) scatters 
reported throughout southern Arabia (e.g., Amirkhanov, 
 1994 ; Zarins, 2001 ; Rose, 2002; Rose,  2006,  2007) . There 
are too few data to determine a precise age for this group; it 
is reasonable to assume the artifacts were created sometime 
during MIS 3, in the episodic wet phase that lasted from ca. 
50 to 20 ka. 
 Conclusion 
 The discovery of Paleolithic assemblages in Sharjah and Ras 
al Khaimah has opened up a new, extensive area of research 
in the UAE. The high-level sites in these limestone areas 
have clearly provided important evidence from which we can 
now begin to construct distribution patterns of Paleolithic 
occupation and land-use in these regions. Dating the sites 
presents many challenges, especially as the deposits are 
invariably decalcifi ed, resulting in the loss of organic envi-
ronmental evidence, but Optically Stimulated Luminescence 
(OSL) may prove useful. Also, although general principles 
apply for the retention of high-level sites in-situ, site specifi c 
investigations are required to understand a particular site 
 Fig. 10  Unipolar cores (o: ESF07S18, 
q: ESF07S15) Centripetal Levallois cores/
discoids (p: ESF07massive, r: ESF07S46, 
s: ESF07S38) 
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formation and the context in which the Paleolithic artifacts 
were found. At this stage of our investigations it is impossible 
to calculate how many more high-level sites await discovery. 
Furthermore, during the fi eld surveys, numerous rock shel-
ters/caves of various sizes and at different altitudes were to 
be seen in close proximity to both the high and low-level 
surface-scatters. Whether or not these rock shelters/caves 
will provide further evidence of Paleolithic occupation has 
yet to be ascertained. Until such time as the high-level sites 
and/or the rock shelters/caves are excavated, the major source 
for determining dates (other than by technical and formal 
attributes of the Paleolithic artifacts) is by combining the 
results of the research described here with that of data derived 
from existing excavated Paleolithic sites. A good candidate 
for this is the ongoing excavation of the multi-period rock 
shelter (which includes the Paleolithic) at Jebel Faya, Sharjah 
(see Uerpmann et al.,  2007) . This rock shelter is ~18 km 
west (i.e., on the other side of the Al Madam Plain) from the 
ES(F)06 sites at Fili. 
 Due to the dearth of Paleolithic research in the Arabian 
peninsula over the past two decades it is perhaps not an 
exaggeration to say that these recently discovered, and still to be 
revealed, high-level Paleolithic sites are now under siege, with 
the greatest threats coming from hunting and military activities 
in the form of digging fox-holes; the relentless demand for 
building material (particularly, limestone for the manufacture of 
cement) to satisfy the requirements of the twenty-fi rst century 
burgeoning housing complexes and perhaps that of climate 
change. The irony is however, that just as the window on the 
Paleolithic of the UAE opens – the opportunities to obtain access 
to potential areas of interest are becoming problematical, as 
more and more land is being fenced off for various reasons. We 
may indeed be running out of time. 
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